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(54) ROTARY SEMICONDUCTOR SUBSTRATE TREATMENT EQUIPMENT 

(57)Abstract: 

PURPOSE: To provide a rotary semiconductor substrate 
treatment equipment wherein treatment solution like 
cleaning fluid surely spreads on the whole part of the 
surface to be treated, make the treatment temperature 
uniform, and enable uniform treatment. 
CONSTITUTION: The title rotary semiconductor substrate 
treatment equipment (cleaning equipment or the like) 
relatively rotates a semiconductor substrate 1 to be 
treated, and treats the surface to be treated (e.g. both 
surfaces of the substrate 1) with treatment solution 
(cleaning fluid or the like). Treatment solution guides 2, 3 
(an upper treatment solution guide, a lower treatment 
solution guide, etc.) which have (one or a plurality of) 
treatment solution feeding ports above and below the 
rotated semiconductor substrate 1 are arranged. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A revolving semiconductor substrate processing unit which arranges and constituted a 
treating solution guide which has a treatment solution supply port in the upper part and/or the 
lower part of a semiconductor substrate to rotate in a revolving semiconductor substrate 
processing unit which rotates a processed semiconductor substrate relatively and processes the 
treated surface with a treating solution. 

[Claim 2]The revolving semiconductor substrate processing unit according to claim 1 
characterized by a thing of said treating solution guide which a thermoregulator was built into 
either at least, and was considered as composition of a treating solution guide which includes a 
high-frequency-oscillation child in either at least. 

[Claim 3]The revolving semiconductor substrate processing unit according to claim 1 or 2 
making both sides of a semiconductor substrate into a treated surface. 

[Claim 4]The revolving semiconductor substrate processing unit according to any one of claims 
1 to 3 considering gas for desiccation as composition which may flow out from said treating 
solution guide. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the revolving semiconductor substrate 
processing unit which rotates a processed semiconductor substrate relatively and processes the 
treated surface with a treating solution. In the semiconductor substrate processing with various 
kinds of fluids in the case where washing processing is carried out with a washing treating 
solution, the case of carrying out an etching process depended on an etching reagent, etc., this 
invention can apply a semiconductor substrate, for example. 
[0002] 

[Description of the Prior Art]The common spin soaping machine for carrying out washing 
processing of this conventional kind of thing, for example, the semiconductor substrate, has 
taken the following composition, when supplying treating solutions, such as a washing treating 
solution and pure water for rinse, to that of the surface of the wafer which is the revolving 
processed (washing-ed) semiconductor substrate 1, as shown in drawing 8. 
[0003]First, a treating solution is supplied from the washing treating solution (drug solution) feed 
hopper 3 installed in ** center-of-rotation upper part, A treating solution is rotated by rotation of 
the wafer which is the processed board 1 , and there is a thing of composition of spreading the 
treating solution for washing uniformly in the washing board 1 (wafer) whole according to the 
centrifugal force then produced. (The numerals 2 are spinners which serve as a semiconductor 
substrate holding fixture among drawing 8.) 

[0004]** While forming the washing treatment solution supply port 3 above the revolving 
processed (washing-ed) board 1 (wafer) again, reciprocation moving of the feed hopper 3 is 
carried out in the equal diameter direction of a wafer, supplying a treating solution, and there is 
a thing of composition of supplying a drug solution to the whole wafer. 

[0005]The centrifugal force resulting from the rotational movement which arises by contacting 
the processed board 1 (wafer) which the treating solution is rotating in any case is performing 
the supply and substitution of the treating solution to the processed board 1 (wafer) whole. That 
is, if it puts in another way, this centrifugal force is performing improvement in supply efficiency 
or displacement efficiency. However, the factor which makes a treating solution generate 
rotational movement if it is in conventional technology, It is only friction produced in the 
contacting parts of the revolving processed board 1 (wafer) and treating solution, and 
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displacement efficiency is bad in order that only the treating solution in the direction of a liquid 
surface may move to the equal diameter direction outside rather than that sufficient rotation for 
a washing treating solution is not given, and the washing treating solution near the wafer. For 
this reason, the futility of a treating solution is also produced. 

[0006]When the wettability of the processed board 1 (wafer) and a washing treating solution is 
bad, in order to contact a treating solution to a wafer uniformly, in especially the above- 
mentioned **, supply of a lot of treating solutions (drug solution) is needed. 
[0007]Usually, in a common spin soaping machine as shown in drawing 8 , the wafer which is 
the processed board 2 is held horizontally, and rotates. When washing a lower field 
simultaneously at this time, or when making it the washing treating solution which washed the 
upper surface not turn to the undersurface even when washing only the upper surface, treating 
solutions, such as a washing treating solution and pure water, are sprayed on the undersurface 
from one place or two or more nozzles. However, since those fluids fall under the influence of 
gravity, in order to contact those fluids on the whole undersurface, a lot of washing treating 
solutions and pure water are needed. 

[0008]A washing treating solution may be used at the temperature of the processing chamber 
which washes a wafer, and a different temperature (high temperature). Even if temperature 
control is carried out in the treatment solution supply port at this time, since the area to which 
the drug solution which is a treating solution touches processing chamber atmosphere is large, 
the more it lessens the amount of the treating solution used, the more in spin washing, the 
temperature fall of a treating solution occurs. Temperature falls and a cleaning effect worsens, 
so that a treatment solution supply port goes to a periphery by what is being located and fixed to 
the center of a wafer especially. When applying this to an etching process, the homogeneity of 
etching will also change on the outskirts of a center with these temperature gradients. 
[0009]Even if a feed hopper moves in a semiconductor substrate top, the portion which an 
effective vibration spreads is some wafers which are processed semiconductor substrates, and 
although there is a soaping machine which attached the high-frequency-oscillation child 
(ultrasonic wave oscillators, such as a megasonic oscillator) to the washing treatment solution 
supply port, in order that they may not act on the whole surface simultaneously, it is on the other 
hand, inefficient [ portion ]. 

[0010]Since the washing treating solution, the rinse, etc. are touching on the open air, it is not 
avoided that oxygen in the atmosphere, etc. melt into those treating solutions. Although the 
whole processing chamber is filled with nitrogen gas etc. and the method of suppressing the 
penetration of oxygen, etc. is taken, at the same time as it exhausts the evaporative gas of 
treating solutions, such as a washing treating solution, from a processing chamber, in order to 
exhaust this nitrogen gas, a supplement will be needed and the amount of the nitrogen gas 
used will increase. 
[0011] 

[Objects of the lnvention]This invention solves the above-mentioned problem and aims to let a 
treating solution provide the revolving semiconductor substrate processing unit which spreads 
good all over a treated surface. It aims at providing the revolving semiconductor substrate 
processing unit which can have composition which makes treatment temperature uniform and/or 
enables uniform processing. 
[0012] 
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[Means for Achieving the Goal]ln a revolving semiconductor substrate processing unit which an 
invention of claim 1 of this application rotates a processed semiconductor substrate relatively, 
and processes the treated surface with a treating solution, It is the revolving semiconductor 
substrate processing unit which arranges and constituted a treating solution guide which has a 
treatment solution supply port (one place or plurality) in the upper part and/or the lower part of a 
semiconductor substrate to rotate, and this attains the above-mentioned purpose. "Rotating 
relatively" means here that what rotates both sides at arbitrary directions and arbitrary speed 
may be sufficient also as rotating the processed semiconductor substrate side arbitrarily or 
rotating the treating solution supply side arbitrarily. 

[0013]Even if an invention of claim 2 of this application has few said treating solution guides, it 
builds a thermoregulator into either, And it is the revolving semiconductor substrate processing 
unit according to claim 1 having composition of a treating solution guide which includes a high- 
frequency-oscillation child (ultrasonic wave oscillators, such as megasonic one) in either at 
least, and this attains the above-mentioned purpose. 

[0014]An invention of claim 3 of this application is the revolving semiconductor substrate 
processing unit according to claim 1 or 2 making both sides of a semiconductor substrate into a 
treated surface, and, thereby, attains the above-mentioned purpose. 
[0015]An invention of claim 4 of this application is the revolving semiconductor substrate 
processing unit according to any one of claims 1 to 3 considering gas for desiccation as 
composition which may flow out from said treating solution guide, and, thereby, attains the 
above-mentioned purpose. 
[0016] 

[Function]The revolving semiconductor substrate processing unit which rotates a processed 
semiconductor substrate relatively and processes the treated surface with a treating solution 
arranges and constituted the treating solution guide which has a treatment solution supply port 
(one place or plurality) in the upper part and/or the lower part of a semiconductor substrate to 
rotate from this invention. 

Therefore, it can be considered as the revolving semiconductor substrate processing unit across 
which a treating solution is useful good all over a treated surface by this, and it goes. 

[0017]By having composition which has composition which incorporates a thermoregulator here 

and incorporates a high-frequency-oscillation child (ultrasonic wave oscillators, such as 

megasonic one) using the treating solution guide, or may flow the gas for desiccation out of a 

treating solution guide etc., It is possible to have composition which makes treatment 

temperature uniform and/or enables uniform processing. 

[0018] 

[0019] 

[Example]The example of this invention is described below. However, although it is natural, this 
invention does not receive limitation according to the following examples. 
[0020]Example 1 ~ although this example materializes this invention as a washing processing 
unit of a semiconductor substrate fundamentally, the same structure can be used for it also as a 
processing unit for etching. 

[0021]The conventional washing treatment technique conveys at a time one semiconductor 
substrate set to the common single-wafer-processing-type-spin-cleaning machine career to a 
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processing chamber, It is made to rotate keeping a semiconductor substrate level, and washes 
by supplying a washing treating solution from the upper part and the lower part of a 
semiconductor substrate, or its both, and after washing is completed, it has composition which 
supplies pure-water-rinsing liquid as well as a washing treating solution etc. After rinse is 
completed, it dries by making the number of rotations of a semiconductor substrate into a high 
rotational, and shaking it off in order to dry a semiconductor substrate. Then, it is taken out from 
a processing chamber and returned to a career. Two or more processing chambers may be 
prepared by the case, and may be properly used by processing of the kind of washing treating 
solution, desiccation, etc. In one processing chamber, processing by two or more treating 
solutions may be performed continuously. 

[0022]This example is materialized to the above conventional composition with the structure of 
supplying treating solutions, such as a washing treating solution and a rinse, to a semiconductor 
substrate efficiently, and contacting those fluids to a semiconductor substrate efficiently. 
[0023] Drawing 1 is referred to. as shown in drawing 1 , this example rotates the processed 
semiconductor substrate 1 relatively ~ the treated surface (here the upper surface of the 
substrate 1 and both sides at the bottom) ~ a treating solution (here — a drug solution.) It is a 
revolving semiconductor substrate processing unit (washing station) processed with the 
washing treating solution which are rinses, such as pure water, The treating solution guides 2 
and 3 (a top treating solution guide and a lower treating solution guide) which have a treatment 
solution supply port (one place or plurality) in the upper part and the lower part of the 
semiconductor substrate 1 to rotate are arranged and constituted. 

[0024]Thus, this example makes both sides of the semiconductor substrate 1 a treated surface. 
[0025]ln this example, the gas for desiccation is considered as the composition which may flow 
out from the treating solution guides 2 and 3. 

[0026]By this example, the semiconductor substrate 1 (wafer) conveyed from a wafer carrier is 
set to the holding fixture 4 (wafer holding fixture) of the semiconductor substrate of a washing 
processing chamber like drawing 1 in detail. Here, the holding method of the holding fixture 4, 
shape, number of contacting parts, etc. are arbitrary, and are not specified in particular. 
[0027]This holding fixture 4 serves as the spinner. 

This begins to rotate horizontally, with the semiconductor substrate 1 held. 

Rotation is begun synchronously, the top washing treating solution guide 2 and the lower lower 

washing treating solution guide 3 which were put on the upper part also being kept parallel to 

the semiconductor substrate 1, and also keeping an interval constant. 

[0028]Here, although it rotates placing the semiconductor substrate 1 horizontally and 

maintaining the level, if it is made to rotate with an axis vertical to a semiconductor substrate flat 

surface, the shaft orientation may lean to the ground surface, and will not specify the direction. 

Even if the hand of cut and number of rotations of the top washing treating solution guide 2 and 

the lower washing treating solution guide 3 may differ from the hand of cut of the semiconductor 

substrate 1 , or number of rotations, or may be the same (it may stop) and it sets up 

independently if needed, respectively, it is convenient in any way. 

[0029]As long as there is no contact that the semiconductor substrate 1 and inconvenience 
happen, the interval of the top washing treating solution guide 2, the lower washing treating 
solution guide 3, and the semiconductor substrate 1 can be set up freely, it does not necessarily 
need to be completely parallel to the semiconductor substrate 1, and even if it changes an 
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interval and an angle during processing, they do not interfere. The shape and the size of the top 
washing treating solution guide 2 and the lower washing treating solution guide 3 are arbitrary, 
and there is no limitation in particular. 

[0030]After reaching to required number of rotations, if the treating solution 5 for washing and 5' 
are supplied from the center of the top washing treating solution guide 2 and the lower drug 
solution guide 3, the washing treating solution 5 and 5' will be filled between the semiconductor 
substrate 1 , the top washing treating solution guide 2, or the lower washing treating solution 
guide 3, and washing of the semiconductor substrate 1 will be started. According to the 
centrifugal force by contacting the pressure, the semiconductor substrate 1 and the top washing 
treating solution guide 2, or the lower washing treating solution guide 3 by supply, and rotating, 
the washing treating solution 5 and 5' which were supplied from the central part flow into the 
equal diameter direction outside on the surface of the semiconductor substrate 1, and go. It 
flows, and if it goes, an effluent will be carried out from the end of the semiconductor substrate 
1. 

[0031]When rotation reached to required number of rotations, it had here composition to which 
the washing treating solution 5 and 5' are supplied, but there is no limitation in the timing of 
supply. Treating solution supply may not be limited to one center of the top washing treating 
solution guide 2 or the lower washing treating solution guide 3, and may be supplied from two or 
more portions. The number of rotations under processing (under washing) may not be constant, 
and does not specify revolving speed. 

[0032]ln this example, the gas for desiccation was considered as the composition which may 
flow out from the washing treating solution guides 2 and 3, and it specifically had composition 
which supplies the gas, for example, the nitrogen gas, and inactive gas for desiccation from the 
center of the washing treating solution guides 2 and 3 at the time of desiccation. According to 
this, the stain and dirt **** which produce drying efficiency by the treating solution remainder 
which can improve and is called what is called a watermark and water spots can also be lost. 
[0033]ln this example, the interval with rotation of the top washing treating solution guide 2 and 
the lower washing treating solution 3 and a hand of cut, and the semiconductor substrate 1 may 
respond to each, such as the time of washing and desiccation, and may be changed during 
those processings. 

[0034]According to this example, the following concrete effects are demonstrated by having had 
the upper part of a semiconductor substrate, and composition which arranges a washing 
treating solution guide caudad. 

** Since the displacement efficiency of the drug solution in a semiconductor substrate surface 
and a rear face improves, a cleaning effect improves. 

** In order that the treating solution for washing may not contact the open air, the penetration of 
oxygen to the drug solution and pure water which are treating solutions can be prevented, and 
control of dissolved oxygen becomes easy. 

** By supplying the gas, for example, the nitrogen gas, and inactive gas for desiccation from the 
center of a washing treating solution guide at the time of desiccation, improvement in drying 
efficiency can be attained and a watermark (water spots) can be lost. 

** The amount of the washing treating solutions used at the time of semiconductor substrate 
cleaning (drug solution etc.) can be reduced. 

** Since a semiconductor substrate is isolated in an up-and-down washing treating solution 
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guide, there is no influence by the rebound phenomenon etc. of the drug solution which 
dispersed the influence and around the pollutant. [ in environment ] Washing of a processing 
chamber is possible during semiconductor substrate cleaning. 

[0035]The above-mentioned example can add modification variously about a concrete structure 
mentioned above. For example, in the above-mentioned explanation, although the top washing 
treating solution guide 2 and the lower washing treating solution guide 3 were installed in the 
semiconductor substrate 1 upper and lower sides, only either may be installed by a use. 
[0036]About the structure and shape of a field which counter the semiconductor substrate 1 of 
the top washing treating solution guide 2 and the lower washing treating solution guide 3, it can 
also have the composition following, for example instead of a flat surface. 

i) Attach the unevenness for pouring a washing treating solution on a wafer periphery positively. 

ii) Attach unevenness in order to stir the washing treating solution between the top washing 
treating solution guide 2, the lower washing treating solution guide 3, and the semiconductor 
substrate 1. 

[0037]For example, being shown in drawing 2 (a) applies the above-mentioned i, and it forms 
the slot 21 for making a treating solution flow out in an arc. 

[0038]What is shown in drawing 2 (b) is the example which formed the heights 22 of the invoice 
in the upper surface. 

[0039]The axis of rotation of the top washing treating solution guide 2 or the lower washing 
treating solution guide 3 has composition which carries out eccentricity of the axis of rotation of 
the semiconductor substrate 1 to intentionally, and raises a cleaning effect. A section shows 
such an example to dr awi ng 3 , and a flat surface shows it to drawing 4. The example of a 
graphic display is an example which shifted the top treating solution guide 2 from the center of 
rotation of the semiconductor substrate 1. 

[0040]When the processing unit by the washing treating solution described above is effective 
and this is used also to etching by drug solutions, such as an oxide film, the improvement in the 
homogeneity within a field and the improvement in an etching rate in an etching rate have an 
effect. 

[0041]Also in such a case, improvement in drying efficiency and a watermark (water spots) can 
be lost by supplying nitrogen gas etc. from a drug solution feed hopper or a feed hopper for 
exclusive use at the time of desiccation. 

[0042]Example 2 -- this example — a treating solution guide ~ at least a thermoregulator to 
either, [ incorporate and ] And even if there are few treating solution guides, a thermoregulator is 
built into either and it has composition of a treating solution guide which includes a high- 
frequency-oscillation child (ultrasonic wave oscillators, such as megasonic one) in either at 
least. Namely, while making this example into the structure of supplying treating solutions, such 
as a washing treating solution and a rinse, to a semiconductor substrate efficiently, and 
contacting those fluids to a semiconductor substrate efficiently, In order to be able to control not 
only it but treatment temperature and to wash efficiently, it has composition which improved the 
attaching position and has arranged the vibrator. This example is also applicable to various 
kinds of processings, such as a washing station and an etching processor. 
[0043]Specifically, this example was taken as the structure which built the vibrator 6 and the 
thermoregulator 7 into the top (washing) treating solution guide 2 in structure and the lower 
(washing) treating solution guide 3 of Example 1 shown in drawing 1 , as shown in drawing 5 . 
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Although this example of operation is the same as that of Example 1 , at the time of washing 
processing or rinse, temperature control and a vibrator act and a washing treatment effect is 
raised. Here, although included in each top (washing) treating solution guide 2 and the lower 
(washing) treating solution guide 3, the vibrator 6 and the thermoregulator 7 may be 
independent respectively, or may be combined, and may be installed. The physical relationship 
of installation may be arbitrary and may be what kind of structure. 

[0044]By including for example, a heating machine style in a treating solution guide as an object 
for temperature control, a washing treating solution, when using as an etching processor, the 
temperature of the etching reagent becomes uniform, and the homogeneous improvement in 
washing and etch uniformity improve. 

[0045]The improvement in a cleaning effect etc. is attained by adding vibrators (megasonic etc.) 
to a treating solution guide. 

[0046]Although it is desirable in this example to arrange so that the semiconductor substrate 1 
whole may be covered as for the vibrator 6, When the rotation and the hand of cut of the 
semiconductor substrate 1 which the top (washing) treating solution guide 2 and the lower 
(washing) treating solution guide 3 do not rotate differ from structure, Vibration can be given to 
the semiconductor substrate 1 whole by including the vibrator 6 in a part of top (washing) 
treating solution guide 2 and lower (washing) treating solution guide 3. 

[0047]The shape of the top (washing) treating solution guide 2 and the lower (washing) treating 
solution guide 3 with the vibrator 6 or the thermoregulator 7 is good like said explained drawing 
S^also as shape which stirs treating solutions, such as a washing treating solution and a rinse, 
efficiently, or shape which is made to replace efficiently. 
[0048] 

[Effect of the lnvention]As mentioned above, according to this invention, the revolving 
semiconductor substrate processing unit with which a treating solution spreads good all over a 
treated surface was able to be provided. This invention has composition which makes treatment 
temperature uniform and/or enables uniform processing. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a lineblock diagram showing Example 1 of this invention. 
[Drawing 2] It is a figure showing a modification. 
[Dr awing 3 ] It is a figure showing a modification. 
[Drawing 4] It is a figure showing a modification. 

[Drawing 5]lt is a lineblock diagram showing Example 2 of this invention. 
[ Drawing 6 ] It is a figure explaining a Prior art. 
[Description of Notations] 

1 (Processed) Semiconductor substrate 

2 (Top washing) Treating solution guide 

3 (Lower washing) Treating solution guide 

4 (Semiconductor substrate) Holding fixture (spinner combination) 

5 5' Treating solution (washing treating solutions, such as a drug solution and a rinse, etching 
treatment liquid) 

6 Vibrator (megasonic oscillator) 

7 Thermoregulator 



[Translation done.] 
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